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vh Mikrobiol..pidemiol. I Immun. ( 7 ),pp.39-42, Jul.1964 ------
]Z~ffcte •of th~e FlgtminAr Anatoxin Administratior on !•ih teetanco

2f lXoe to Butulinal. Tezl

(Preliminary hoport)

By- L.N. ZHUr

S.M. KIROV'S, Military Medioal Academy, Order of Lenin

(Tranaleted by: Xdward Lachowies, Maryland, Medical-Legal Feun-m

dation Inc.,, 700 Fleet Street, Baltimore, laerylwnd, 21kO2)

Of great theoretical and practical Importance is the question

of the rate of development of specifiz resistance to the effecots

of toxins after administration of anau(xins.

The majority of investlgatois link the effects of anateoxin

with the stimulation of the organism by antigens, In response to

which a specific imunity to a toxin dovelops In 7 to 14 days later.

However, KiCit established in 1949 a now fact with the aid of ex-

perimontal model of totanic Intoxication. He demonstrated that a

jilotactive effect of the eD5L@Iifl may appear i alvaftar &As-

ntnistration of the latter.

This question has been studied farther on models of the tetanic

intoxication by AVSKYANOVA (1956,, VOROBEY (1958). RAY1AUD et al.

01951), RkAIAUD and IkIGHT (1953), 1SUTAT;k et al. (1954), GOLD•AD,

TIJUREk and STAPFORD (1954), DAVIK and WRIGHT (etc'}, *tO. It has

been cen iruiod in nwmerous experimento that the etoanic aratoxin

]pedtoes a protective effect, which is not ceabined with the appear-
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anoo of antitoxin in the blood. Large a:ses of aiotexin. administered -

of I or 2 fatal dvose of totanic toxin, saved the animAls from death

in mast cases. Tho effect of the increased resistance to the toxin

appoareo at once after administration of th~e anatoxir and it disap-

peared several days later.

The effect* of the early administration of arAtexin on tnoe

developsent of resistance to the botulinal toxin have not been

studied sufficiently. In checking the available to us biblie~raphy,

we became familiar with only one investigatien, that ef KATId, who

In 1956 published the results of experimental research involving

the therapeutic effect of a specific anatexin on the intoxication

caused by betulinal toxir type D. The author was able to notice

that a subcutaneous administration of tne arntaxin after 24 hours

following a subcutaneous Injection of the toxin produced a somewhat

jrolongod duration ef life in experimental vice only in such cases,

if the animals had been poisoned solely with small do&es of the

toxin (5 Dlm), but no protective effect has been observed after

injecien f I~arms dosea of the toxin (SO Dle).

The purpose of tho present inveotigation was to study the effect,

of the preliminary anatexin administratiorp on the development of

resistanoe of mice te botulinal toxin. We excluded from this investi-

gation the question of dependency of the protective effect on a dose

of mxatexin, also the mechanism 01 this phenomen-an, a jossibility

of its practical application and other probleme cennected with this
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The lnvostsgative methods vero as follows: we diluted a *us-

pension qp dry batMIiaal tzn 4..yp A wit a n ,m- r 4 mt...

calculating I mg per I ali the initi*1 dilution of the toxin was

stored in a refrge• ater until completion of the series of experi-

ments. We determined the strength of toxin by titration an white

sice, which weighed 18 to 20 gm each. We prepared 4 practical di-

lutions of the toxin for each exporiman1 calculating that the ratio

of mgnitude of each subsequent experimental dose of the toxin

should coaprise 1.5 to the previous one. Bach dome of the toxin

was adminzetolod subcutaneously to a group of mice set for a given

experiment, and the volume wae U.5 ml of a roepocLvt solution.

The harmlessnoess of the coucentrated botulinal amatexin type

A hba been checked previously by way of injection to the !!ice. A

subcutaneous, intramusoular and Intravenous administration of the

anatoxir. in 0.5 &I does nad no visible effect on the condition

0t' aallmas. We used two groups of animals in each experimentl the,

experimental mice received the anatexin subcutaneously in 0.25 ml

dose at varioux times, i.e. ;.4 hours before administration of the

tex.. stieu ; &in& 24 and 48 hours after the poessnin.

The groups of control mice received a proper quantity of the physiv-

logical solution. The observations lasted 9 days, because after

this timo the animals remained alive and no nympleos of sickness

have been observed in the survived mice. We recorded the number ef

dead nice.

The statistical Interpretation has been oorleted according

to the modified method of KUBUR (ASHMAKUI and VOROMY, 1962). We
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computed 50 (feralla 35), its possible variations (fsrmula 36)

and tshe reoliability of vaLrious valusa of LD 50 inl experimetOts and

In control (formula 39). The method of determination of death of

50% of experimental animals, i.e. the LD5 . rating, was very cen-

venient for the most exact apecuificstin of the sensitivity of ex-

oerimental animals to the teoin. i bm uagnitAce increased with the

intensified resistance of animals to the texl-., as the deos of

texinoaueing death of 50% of animals, enlarged. The meh.hod of

X31MPi enabled us to evaluae,in conhtrol and in experiments,the

sensitivity of experimental animals to the toxin in a relatively

simple way, according to the magnitude of LD5. and also to determine

the relta)ility of the increased resistance to the toxin in maimale

after they recelve4 the Injection of anatoxin.
A The experimental results are presented Ix? Table i.

The magniltude of LD5Co of botulinal toxin comprised 14 to 15 mg(

&n mce that recsived no injection of anatoxin (control groups)i
Following a pr:eliminary administration of anatoxin to mice 24 hourse

prior to administration of the toxin (eaperiment No.1), tVe value

Qf LD50 increased to 25 mg (only 2 mice ceied out of 24). The in-

creased I 50 indicated a rise in the resistance of animals to the

toxin. Following a simultaneous adminiistration of the anatoxin with

the toxin (experiment No.2), the LD5, inoreamei from 15 to 22 mg

and this also indicated the presence of a definite prooectilve effect

of %hm ar*%r-z--. T•.¢ ea.-- reo,_,yta were obtained in experiaents Wo.3

and 4, in which the anatoxin was administered 24 and 4P hours after

the toxint nasely the lethality wSe alike in both experiments and
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the itude ct Di 50 Increased from 14 to 20 mg, which also con-
tirmed in this come the presence of ,he protective effect of ad-

ministered enatoxin.

We regarded the Increased value of LD5 aftor adminiesration

of anatoxin as statis aclly reliable in all 4 experiments. This
kyariations

has been confirmed by t16aputatious according to tl~e formula 39.-1dY

of LD50 in experiments and in control are reliable, because thm left

half of the disparity Is greater than the right one (see Table 1,

column 8).

The encouraging presliainary data, obtained in the current ex-

poriments, may serve as a basis for more detailed studilo. of the

effects of preliminary adminiatration of anatoxin on the development

of :reistance to botulinal toxin.

21ac lue ion

Subc• zawouly minko*9ered to mice 0.25 ml of tNm ooncentrated

botulinal anstoxin type Ap 6I'e. 24 hours before, simultbneouhly,

"no 24 and 48 hours after subcutaneous injection of Wwo botulinal

toxin type At &eesod the value of LD which indicated an in-
creaese resi*tanc of mice to the toxin, effected b a. prellminary

administration of the anstoxin to the animals.
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LaMMEX 1 2z t ý
A study was made of the effect of preliminary toxoid adminis-

tration on the development of albino mica reeist4nce to botulin.

The author presents statistically treated results e, x ozperiment@

on subcutaneous injection of the botullin anatoein performed 24 hours

before, simultaneously with, the subcutaneous Injection of botulin,

snd 24 or 48 hours later. On the basis of the statisetcally signifi-

cant ohanges of LD 0 under the roffeot of preliminary administration

of tezeid to mice a concluslon was drawn that following the tozeid

a'iAnistratio. themoeuse resistance to toxin was rapidly increasing.
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